tends to the Colorado Plateau and whether such a shift constitutes an adaptive discontinuity as defined by Pinson (2007:203) . Documenting a broader geographical pattern for such a shift provides a basis for arguing that such changes were not restricted to specific localities with specific, more historical causes, but demand more global explanations. New data from North Creek Shelter, a tightly stratified site on the Colorado Plateau of southern Utah, bridge the Paleoarchaic and Early Archaic periods and provide for the first time an opportunity to broaden the discussion of this transition beyond the Great Basin to include the Colorado Plateau and the greater Southwest.
We use the term "Paleoarchaic" to refer to the earliest occupation in North Creek Shelter, although we recognize the debate among some Great Basin scholars over the appropriate term for (Graf and Schmitt 2007) is evidence of that discussion. Goebel (2007) , for example, uses the term "Pre-Archaic" in his chapter but opts for "Paleoindian" in his conclusions based on the high residential mobility reflected in the earliest chipped stone assemblage from Bonneville Estates Rockshelter. Haynes (2007) also concludes that the earliest peoples differed from those in the later Archaic in terms of mobility and technology: they were more mobile, made stemmed rather than notched points, and did not intensively utilize milling technology (Haynes 2007:252) . He acknowledges that early period diets remain poorly defined but refutes the notion that the absence of a "narrow prey-choice strategy of hunting big game animals by people using fluted points" precludes use of the Paleoindian label in the Great Basin. Madsen (2007:15) , however, maintains that the key technological difference between the Paleoarchaic and Archaic is the appearance of grinding stones in the latter and characterizes the strategy shift from early to late as from broad spectrum to very broad spectrum, and for that reason prefers "Paleoarchaic" to "Paleoindian." Others in the Graf and Schmitt (2007) text use "Paleoarchaic" but do not engage explicitly in the debate. Our use of "Paleoarchaic" rather than "Paleoindian" is based on the absence of extinct megafauna in the earliest North Creek Shelter deposits. 1 Changes in human strategies during the Late Pleistocene/Early Holocene transition were accompanied by significant shifts in climates. Paleoenvironmental modeling using data from Colorado Plateau packrat middens (Betancourt 1984 (Betancourt , 1990 Betancourt and Davis 1984; Cole 1995 Cole , 1990 Cole and Arundel 2005) , for example, describe the depression of late Pleistocene (~12,000 to 9000 B.P.) vegetative belts by some 762 m in elevation, suggesting a cooler and wetter regime for the region similar to that proposed for the Great Basin prior to about 8300 B.P. (Bensen et al. 2002; . Grayson 1993 Grayson , 2002 Huckleberry et al. 2001; Madsen 2002; Madsen et al. 2001; Wigand and Rhode 2002; Rhode and Louderback 2007; Schmitt and Madsen 2005) . Faunal evidence from Bechan and Cowboy Caves on the northern Colorado Plateau of Utah also suggest that these early conditions were preferable for mesic-loving organisms and now-extinct fauna (Agenbroad et al. 1989; Jennings 1980) . A warmer, drier climate, however, was present at Cowboy Cave by about 8700 B.P., as evidenced by the expansion of juniper and oak (Quercus sp.) and the contraction of sagebrush (Artemisia sp.) (Spaulding and Peterson 1980) . These trends are not unlike that for the North American Southwest where the shift away from a winter dominant precipitation pattern resulted in the replacement of more mesic vegetation by more xeric plant communities by 8900 B.P. at the earliest and 8000 B.P. at the latest (Huckell 1996:316) . 2 In a useful discussion of the Paleoarchaic to Archaic transition in the Great Basin, Haynes (2007) maintains that a fundamental characteristic of this transition is a record of initial dispersal of peoples whose stays were short but lengthened as they "settled in" to a region. Sites and presumably populations are few and artifacts usually scarce in known Paleoarchaic levels (e.g., Elston and Zeanah 2002:109) . The process of settling in is often perceived as abrupt rather than gradual given the sometimes punctuated nature of site use and the corresponding archaeological record (however, see Madsen 2007:19) . Visitation at Bonneville Estates Rockshelter, for example, was fairly regular in the earliest levels, beginning as early as 11,000 B.P. and continuing perhaps at short intervals until ~9400 B.P. based on abundant radiocarbon dates and stratigraphic interpretation (Graf 2007:97) . Following this early occupation, there was a 2,000-year hiatus in site use until about 7400 B.P. by which time considerable change had occurred in stone tool technology and subsistence. Like Haynes, Goebel (2007:184) has characterized the earlier strategy as consisting of relatively short stays by people practicing high residential mobility and who were tied to an "extensive lithic conveyance system" as evidenced by more exotic toolstone and more formal tools relative to the later Archaic, although projectile points are rare at Bonneville Estates Rockshelter until about 6500 B.P. (Goebel 2007:173) . This view is consistent with that of Jones et al. (2003) , who have argued for large foraging territories for Paleoarchaic peoples in the Great Basin. By 7400 B.P. Archaic peoples were practicing longer-term site use, using more local toolstone, and ground stone was common, a technology absent in the Paleoarchaic levels.
Faunal data for the Great Basin are also indicative of change from Paleoarchaic to Archaic times. In his summary of faunal data from Bonneville Estates Rockshelter, Hockett (2007:211-212 ) reports a rich archaeofauna in the lowest levels with artiodactyls, especially pronghorn, hares, and sage grouse well represented. Early Archaic assemblages, on the other hand, are less rich and tend to contain more artiodactyls as a percentage of the assemblage. Relying on faunal data from the northern Great Basin, Pinson (2004 Pinson ( , 2007 has succinctly characterized the Paleoarchaic to Early Archaic transition in that region in terms of climate, projectile points, and hunting focus. Pinson's climatic discussion concurs with the pattern described above; that is, a transition from a cooler and wetter pattern in the Paleoarchaic to a warmer and drier pattern in the Archaic. Projectile points change from stemmed styles early to notched forms late. Contrary to subsistence expectations, but somewhat consistent with Hockett's (2007) findings, she notes that artiodactyl use is low in the Paleoarchaic and rises in the Archaic. Grayson's (1988:16) faunal data from Danger Cave appear to support this view as well since large game is scarce until DII times (~8500 B.P.), and bird bones diminish after DI times (~10,100 B.P.) as well (Parmalee 1980:38;  date estimates from Rhode et al. 2006 ). This important issue is confronted in more depth later in this paper.
Additional subsistence insights for the transition come from botanical studies. Small seed use is evident in both the Paleoarchaic as well as the Early Archaic levels at Bonneville Estates Rockshelter, but intensive use of those resources, based on the presence of ground stone, does not develop until 7400 B.P. (Rhode and Louderback 2007:240) . A similar transition, although dated roughly 2,000 years earlier (~8500 B.P.), is present in Danger Cave (Rhode et al. 2006 ). As noted above, Madsen (2007:15) has pointed to the critical addition of ground stone at about 8500 B.P. as evidence of a subsistence shift from the Paleoarchaic to the Archaic.
Reported human occupations on the Colorado Plateau are later than those just mentioned for the Great Basin, and few are earlier than 8000 B.P.
The paucity of data relating to pre-8000 B.P. occupations has hindered attempts to even describe the transition on the Plateau much less understand it (but see Pitblado 2003) . The earliest site on the Colorado Plateau previous to the work at North Creek Shelter is The Pits on the Rainbow Plateau in northern Arizona, which dates to 9780 ± 80 B.P., although recovered cultural data are limited (Geib and Spurr 2002; Geib et al. 2007) . Dust Devil Cave, also on the Rainbow Plateau, was tested in 1961 as part of the Glen Canyon Project with full excavation occurring in 1970; the latter work was done by Northern Arizona University (Ambler 1996) . It yielded a basal date of 8830 ± 160 B.P. from Stratum IV (Ambler 1996:Table 7; Geib 1996: Table 5 ; Lindsay et al. 1968:Table 22 ). This earliest level (~8800 to 6700 B.P.) contained abundant ground stone and coprolites containing both Sporobolus cryptandrus (dropseed) and Chenopodium sp. seeds ( Van Ness 1986; Van Ness and Hansen 1996) and apparently good numbers of faunal remains (Lindsay et al. 1968:120) . The exact age of the artifacts is unknown, although one of the coprolites containing seeds was directly dated to 7630 ± 120 B.P. (Geib 1996: Table 5 ). Tsosie Shelter on Black Mesa contains very deep deposits (~6 m) with the earliest levels dating to about 8130 ± 80 B.P. (Smiley 2002:19) . A single piece of ground stone was associated with the earliest occupation of the site, yet very little botanical or faunal information is reported for this early level.
Further to the north in the arid Canyonlands region of south-central Utah are Jim Walters and Cowboy Caves. Both are large dry alcoves investigated by the University of Utah in 1975 (Jennings 1980 . Limited work was done at Jim Walters Cave at the time, but recent reanalysis of both the site stratigraphy and additional dates on a twined sandal and fecal material suggests the earliest occupation of the cave is about 7800 B.P. (Geib and Jolie 2008) . Cowboy Cave, on the other hand, was the scene of extensive excavations. The deepest levels were noncultural but contained dramatic evidences of late Pleistocene fauna (bison, elk, mammoth, and sloth) and flora (spruce, Douglas fir, birch, and aquatic plants) documenting a more mesic regime between 13,000 and 11,000 B.P. (Hanson 1980; Spaulding and Peterson 1980) . The earliest cultural level, which con-tained ground stone as well as abundant seeds and a few rabbit bones, was previously dated to 8275 ± 80 B.P. (various in Jennings 1980; Schroedl and Coulam 1994) , but numerous new dates suggest no human occupation predates 8000 B.P. (Geib and Jolie 2008) . The human occupation here clearly occurred after the onset of a more xeric climate in the region.
Joes Valley Alcove is the northernmost site on the Colorado Plateau with human occupation dating prior to 8,000 years ago. This site is in mixed conifer woodland on the northwestern edge of the Colorado Plateau. Excavated by the U.S. Forest Service in 1972 , 1973 , 1974 , and 1978 (DeBloois 1983 DeBloois et al. 1979) as well as by the University of Utah in 1990 (Barlow and Metcalfe 1993) , the site yielded a date of 8940 ± 180 B.P. from the lower levels. Associated with this early date are Elko Corner-notched and Pinto Shouldered projectile points, abundant large animal bone, and plant remains. One of the points illustrated is similar to the Pinto points from North Creek Shelter (Barlow and Metcalfe 1993:Figure 25e) . A mano fragment came from Stratum 3 bracketed by the just-mentioned date and 8510 ± 130 B.P.
In sum, the Archaic is well documented on the Colorado Plateau by 8000 B.P. with grinding technology, basketry, and Pinto points serving as diagnostics (Geib and Jolie 2008; Matson 1991) . Minimal information is available about early Holocene human occupation prior to 8,000 years ago, however. Reasons for this may be the focus on dry caves in resource-poor regions (i.e., away from permanent water) or the low populations generally at this time. For example, surface finds of late Paleoindian projectile points (Pitblado 2003) hint of early human presence, but the rarity of those early points suggest Paleoarchaic or Paleoindian age (~pre-9000; see various tables in Pitblado 2003) sites are also scarce. Good numbers of Early Archaic sites, on the other hand, have provided excellent insights into human strategies from about 8,500 years ago into the more recent past.
The American Southwest stands apart from both the Great Basin and Colorado Plateau given the well-documented presence of Paleoindian occupations associated with extinct megafauna in southern Arizona (Cordell 1997; Stanford 1999) . The transition to an Archaic pattern is not well documented, although both Huckell (1996) and Cordell (1997) describe a northern Oshara Tradition and a southern Cochise Tradition with the latter dated somewhat earlier than the former, about 9500 B.P. Ventana Cave (Haury 1950; Huckell and Haynes 2003) remains the best source of diagnostic material for the period in question. The Archaic pattern with ground stone is in place in the Southwest by 8000 to 8500 B.P., including the use of grinding technology, but with either Jay or Bajada points (Huckell 1996:332; Matson 1991:129) .
Research Issues
The primary issues emerging from the above overview are subsistence, technology, mobility, and paleoenvironments. The received wisdom is that there was a gradual warming and drying in place in the Great Basin, Colorado Plateau, and Southwest by 8500 B.P. Concomitant with this climatic transition was a broadening of the human diet marking the onset of the Archaic throughout the region (Broughton et al. 2008; Grayson 1993; Huckell 1996; Matson 1991; O'Connell et al. 1982; Zeanah and Simms 1999) . This conclusion is based largely on the adoption of grinding technology presumably for processing small seeds into flour to make gruel or mushes (various, but see Madsen 2007; Rhode and Louderback 2007; Rhode et al. 2006) . The dietary broadening does not appear to pertain to targeted fauna, however. As noted above, Paleoarchaic archaeofaunas are more diverse than the subsequent Archaic suggesting broader prey choice early and a more focused hunting strategy in the Early Archaic. These patterns fly in the face of foraging theory expectations (e.g., Elston and Zeanah 2002; Pinson 2007) . If the diet is broadening, as evidenced by the appearance of grinding tools, one would expect lower-ranked (i.e., smaller) prey to enter the diet as well; clearly that is not the case at many transitional sites. According to Elston and Zeanah (2002) , explanations for the Paleoarchaic and Archaic contrasts are complex and must consider environmental changes as well as differing strategies for men and women if we are to explain this seeming counterintuitive pattern in prey choice.
Pinson (2007) has explored this contradiction in some depth and found no easy explanation, although she points to the possibility that different patterns may occur in contrasting environmental settings. In any case, she notes the existence of an "adaptive discontinuity across the Paleoarchaic/Archaic transition in the northern Great Basin" (Pinson 2007:203) . She, like a number of researchers (e.g., Haynes 2007) , also notes technological inconsistencies. Paleoarchaic projectile points, for example, do not match the extant faunal assemblages given that early points are large, presumably for hunting large game, while Archaic points are smaller, yet early faunal assemblages include significant numbers of small prey while later Archaic sites seem focused on large game.
Mobility, on the other hand, seems less complicated. As noted above, both Goebel (2007) and Jones et al. (2003) suggest Paleoarchaic peoples were wide-ranging based on the characteristics of chipped stone assemblages (however, see Duke and Young 2007 for some cautionary notes and Beck and Jones 2010 for additional insights). Later Archaic peoples were less residentially mobile with increasingly longer stays at locales such as Bonneville Estates Rockshelter resulting in a broadening of the recovered artifact array including, for example, ground stone, but also the full range of biface production stages (Goebel 2007:173) .
Below we present findings from North Creek Shelter and discuss the implications for understanding this transition and related issues by contrasting those findings with patterns in the Great Basin and, to a lesser extent, the southern Rocky Mountains and Basin and Range physiographic regions.
North Creek Shelter Setting and Description
North Creek Shelter lies on the west edge of Escalante Valley, a small basin surrounded on the north, west, and southwest by highlands and wellwatered by several streams draining these uplands. Three streams come together within a quarter mile of North Creek Shelter-Upper Valley Creek, Birch Creek, and North Creek-to form the Escalante River. North Creek is by far the largest of these streams and provides a reliable water source today as it most likely did in the past. Elevations of these uplands vary from 3,444 m on the Aquarius Plateau on the north to 3,081 m on (Bamberg et al. 2003) .
The shelter lies at 1895 m elevation at the base of a south-to-southwest-facing sandstone cliff of the Straight Cliffs formation. Scattered juniper and pinyon trees grow on the slope below the site along with a typical Upper Sonoran understory. Several Fremont-age granaries are tucked into the cliff face overhead, and rock art, both painted and pecked, is abundant. Rock art panels include historic inscriptions from Native American and European visitors as well as Fremont (~1500 B.P. to 700 B.P.) and Archaic-style elements. A layer of historic dung overlies much of the flat area at the cliff base, and chipped stone debris, ceramics, bone fragments, and ground stone are common there as well as on the slope below the cliff. Smaller rock art panels and scatters of cultural debris continue several hundred meters along the cliff to the east and north. In sum, the site is large and clearly multicomponent, all of which testifies to the attraction of the locale due to the availability of reliable water, passive solar heating, and, for later farmers, arable land between the slope base and the creeks.
Crews from Brigham Young University and University of Nevada, Las Vegas, excavated the site from 2004 to 2008. The maximum horizontal exposure to date is 26 m 2 and maximum depth of cultural deposits is 3.5 m below ground surface. A goal of the excavations was to obtain comparable samples of all early levels given the expressed concerns that deep excavations often preclude adequate exposures resulting in a restricted sample size (Huckell 1996:325) . Upper strata ex-posures are, as a practical matter, broader than the deeper levels; however, Strata II through V are all at least 2 m by 6 m in extent. We feel the samples obtained are adequate to make plausible statements about the time periods represented. The work revealed numerous discrete Paleoarchaic (10,000 to 9000 B.P.), Early Archaic (9000 to 8000 B.P.), as well as Fremont (~1000 B.P.) occupations, although the focus here is on the early levels. Numerous pits and hearths as well as abundant tools and faunal bone are present in all deposits. All sediments were screened with .318 cm (one-eighth inch) mesh and artifacts greater than 5 cm in size were point plotted on Early Archaic and Paleoarchaic use surfaces; fill sediments were removed by 5 cm increments in most cases.
Site Stratigraphy
Site stratigraphy at North Creek Shelter is dramatic due to a sharp contrast between lower (pre-8000 B.P.) and upper (post-8000 B.P.) deposits (Figure 3) . Geological study has concluded that all sediments, early and late, derived initially from colluvial action brought on by precipitation or snow melt that carried silts and sands down vertical cracks in the cliff face to the west and east of the primary occupation area (Morris and Hicks 2009) . These waterborne sediments then were carried via alluvial processes over the occupation area resulting in horizontal bedding and some pooling, a process that continues today. The varying energy level of these processes is visible in contrasting sediment sizes by level with alternating deposits of coarse sands, finer sands, and silts, some of which are marked by desiccation polygons suggesting runoff ponding and drying. The differences in the upper and lower strata are a result of the rate of deposition. The upper one meter of fill is darkly stained from human activities that occurred here over the 8,000 years during which those sediments were deposited. As a consequence of this slow deposition, the upper layers have been subject to massive bioturbation from rodent activity as well as human occupations that may have manipulated the site surface to accommodate site use at various times. The nearly 2.5 m constituting the lower levels, on the other hand, consist of discrete bands of tan sands and silts alternating with darkened cultural layers laid down over about 2,000 years. This relatively rapid deposition resulted in the sealing of occupation levels or zones marked by increases in material remains along with charcoal stained sediments. The culturally stained darker bands are often immediately underlain by reddened sediments marking burning episodes that oxidized underlying silty sands. These reddened bands are horizontally discontinuous suggesting they are a consequence of cultural activity rather than natural range fires. As a result of these stratigraphic characteristics, excavators were able to separate, document, and map 15 occupation surfaces dating prior to 8,000 B.P., although other less-extensive use episodes were also noted. The sediments between the discrete surfaces were not sterile suggesting lighter, but more sporadic use.
Further insight into site formation comes from a geological assessment. Relying on dates and sediment analysis, the calculated rate of deposition during the initial two millennia of site use is .18 cm/year; in contrast, the upper deposits accumulated at the rate of .017 cm/year, a ten-fold decrease in the upper levels (Morris and Hicks 2009) . The implications for climatic shifts is clear from these data as well as from the absence of bioturbation and the diminished charcoal staining in the lower strata. The rapid deposition rate strongly suggests climatic conditions during the earliest Holocene were more mesic with increased precipitation. This, in turn, generated greater sediment accumulation; after ~8,000 years ago precipitation apparently slowed significantly resulting in more gradual buildup of site deposits. Alternative explanations could include a decrease in mesa-top vegetation or greater rainfall intensity during the early Holocene. The former seems unlikely in this case given that early Holocene vegetative belts were lower in elevation and perhaps more rather than less dense (Betancourt 1984) . The latter explanation is a possibility and deserves additional consideration. Paleoenvironments are discussed in greater detail below.
Although bioturbation from rodents and human disturbance has disrupted regular horizontal bedding in the later Holocene, important features are present. Fremont age (~1000 B.P.) clay-and slab-lined hearths associated with remnants of a prepared use surface occur about 55 cm below ground surface in the more western excavated grids. Three of the hearths are on the same level. Site surface leveling to accommodate this intensive occupation may be responsible for the absence of sediments separating Level VIc and VId which yielded dates of ~6000 B.P. and ~1000 B.P. respectively (Table 1 ). An additional clayrimmed hearth with an associated compacted surface was present in the more easterly grids, although the hearth was not intact and the surface was discontinuous.
Dating
The 20 radiometric dates from North Creek Shelter span the past 10,000 years and, in general, are in proper sequence from the bottom to the top (Table 1 ). The exception is Beta sample 195226, which is clearly out of sequence. We obtained this sample from deep in the initial test in 2004, and it likely represents an unfortunate choice of charcoal that had fallen into the excavation from a higher level during initial testing of the site by field school students. That initial excavation was a one by one meter test that extended to at least two meters deep and which, by the time excavators had reached that depth, the size of the test was roughly 70 cm square making sediment removal as well as exiting the test difficult without brushing the walls. We prevented subsequent contamination by expanding our excavation and maintaining absolutely vertical profiles. Differences between Beta dates and Paleo Research Institute (UCIAMS) dates are explained as the result of more rigorous pretreatment. 3 An examination of the dates reveals a significant break in site occupation between about 6,000 and 900 years ago. The absence of mid-Holocene dates is not totally unexpected as there tends to be a mid-Holocene break or reduction in human use at a number of sheltered sites on this portion of the Colorado Plateau, although the break here is greater than seen at other sites. For example, Old Man Shelter (Geib and Davidson 1994) , Atlatl Rock Cave (Geib et al. 2007) , Broken Arrow Cave (Talbot et al. 1999) , Cowboy Cave (Jennings 1980) , and Sand Dune Cave (Lindsay et al. 1968 ) contain few dates between ~7,000 and 4,000 years ago (Geib 1996:31) . The reasons for this reduction in human use may be related to climatic warming and drying at this time which may have been especially severe in more arid reaches of southern Utah (see Geib 1996: 32 for an extended discussion of this demographic fluctuation). We hasten to point out that neither the Escalante Valley nor the larger region was abandoned during the mid-Holocene as Backyard Alcove, a site a few miles to the east of North Creek Shelter yielded a date of 3150 ± 40 B.P. (Beta 189342), which confirms human presence in the region at a time not yet documented (or at least not dated) at North Creek Shelter. In addition, middle Holocene sites are known in nearby Capitol Reef National Park (Janetski et al. 2005) , and upland areas of east central Utah such as Aspen Shelter and Sudden Shelter on the Old Woman Plateau yielded dates that fall in the midHolocene (Janetski et al. 1991; Jennings et al. 1980:21 respectively) . These dates, along with that from Backyard Alcove, suggest that the absence of mid-Holocene dates at North Creek Shelter is perhaps sampling error. This possibility is reinforced by the presence of Rocker Sidenotched and Elko series points that suggest site use during the middle Archaic (Holmer 1986) . These points are from Stratum VI, the heavily bioturbated levels that have been avoided for dating samples.
Use Surfaces
The identification of use surfaces raises longstanding concerns regarding the assumption that artifacts found in close vertical or horizontal proximity can be used to reconstruct ancient activities. Such assumptions are fraught with pitfalls as de-tailed by O'Connell (1993; see also Kroll and Price 1991 and references therein), especially with only modest exposures (O' Connell 1987) . As noted above, excavators uncovered numerous use surfaces in the early Holocene levels at North Creek Shelter. The assumption that these levels represent activity areas used for a short period of time, perhaps a few weeks at most, and that some behavioral or functional interpretation is possible was based on several criteria: (1) the reddened and compacted sediments visible in the profile of the initial test and which immediately underlay artifact and feature concentrations, (2) artifacts lying flat on the presumed surface, (3) the existence of pits or hearths originating at the same level, (4) artifact point plots at depths within a few centimeters of the reddened surface, (5) patterned distributions of artifacts and features sealed by rapid deposition. In addition, refitting of chipped stone debitage to date have found numerous matches, and refit flakes occurred within discrete levels, typically within a 5 cm vertical range for the grid in which they were found. Refitting efforts thus far have focused on spatially limited flake concentrations and clearly demonstrate biface production occurred on site during the Paleoarchaic.
Stratigraphic levels ranged in spatial extent from ~9 m 2 to 13 m 2 . This variation in exposure is a function of the excavation depth; that is, the deeper we excavated the size of the sheltered area increased as the cliff face was undercut to the north (see Figure 3) . Twelve of the 15 levels are identified as activity surfaces or heavy use zones marked by varying quantities of artifacts and bone scrap and, in some cases, numbers of pits and/or hearths. Three of the 15 levels consist of a single layer of sandstone slabs and little or no cultural debris, pits, or hearths. All three slab levels are in the Paleoarchaic deposits. With the exception of Level Vt, the strata are quite horizontal, although some slope up slightly toward the rear of the shelter as can be seen in the profile. The cultural levels were readily followed between grids 110 and 113 North as some compaction and reddening are present. Those attributes diminish toward the rear of the shelter, which made following surfaces difficult at times. Artifact and bone counts presented below are those within 5 cm or less vertical distance of the compacted/reddened surfaces. Here we describe four activity areas and one of the enigmatic slab stone layers. Artifact and faunal summaries for the Paleoarchaic and Early Archaic follow these Level descriptions. We chose these levels, two each from the Paleoarchaic and Early Archaic, as they represent extensive artifact scatters or contained discrete features that we felt best illustrate the contrasts in the occupations.
Paleoarchaic Levels (10,000 to 9,000 B.P.)
Level IIg
This level lies about 3 m below ground surface. A single date from Level IIIa just above this surface places the occupation prior to 9690 ± 60 B.P. (Beta 221415). The dominant feature is a very discrete, oval, ash-filled hearth located somewhat toward the back of the shelter (Figure 4 ). Items on this surface include a North Creek Stemmed projectile point base (see discussion of this point below) (not plotted on Figure 4 ), a core, two steepedged scrapers (one plotted), two unmodified quartzite cobbles, a few bone fragments, several small unworked sandstone slabs, and two bone bead or tube fragments. These are the only ornaments found in either the Early Archaic or the Paleoarchaic levels at the shelter. The two fragments may be from the same bead but could not be refit. Both are decorated with scored incisings placed at regular intervals at right angles to the long axis ( Figure 5 ). Debitage is common with 83 small internal flakes recovered. Deer bone was common on this level along with some leporids, a single canid element, and several rodents.
Level IIIb
Lying only a few centimeters below Level IIIe (see below), this is one of three levels characterized by a layer of sandstone slabs ( Figure 6 ). Each of these rock levels was clearly visible in the pro- file due to the strong reddening of sediments on which the slabs lay. The other two such levels are IIIg and IVb. The stones in Level IIIb form the most discrete pattern-an arcing array or pavement that extends into the east profile-of the three such layers encountered and was, therefore, selected for illustration. All three distributions tend to extend to the east. The sandstone slabs in each case were all lying flat, were not stacked, and were relatively small (mostly less than 25 cm on maximum dimension) and thin (less than 10 cm). All slabs were fire reddened and were immediately underlain by abundant small diameter twig charcoal fragments that lay on the reddened sediment. Each appears to be a consequence of a single burning episode. The relationship between the stones, the charred vegetative material and the underlying level suggest the site occupants laid down a mat of small twigs or other plant material, overlaid that layer with the sandstone slabs, and, at some point, fired the plant layer. Artifacts and bone were very scarce on all such levels, although a single flake and four bone fragments (just one plotted on Figure 6 ) were present on Level IIIb. Due to the vertical proximity to IIIe, the hearth area from that level intruded into this level. Several facts support the conclusion that these levels are a consequence of human behaviors/activities rather than the result of wholly natural processes such as roof spalling. First, all three are restricted to the Paleoarchaic suggesting they are unique to this early period. In addition, the sandstone slabs were lying flat rather than askew or otherwise jumbled suggesting intentional arrangement of the layer. Finally, in each case the sandstone slabs form a rough circular pattern and are underlain by burned material indicating redundant behavior. Taken together, these patterns suggest these rock levels represent human activity for some unknown purpose.
Level IIIe
Level IIIe is about 2.7 m below ground surface. It has not been directly dated as of this writing, but is tightly sandwiched between dates of 9690 ± 60 B.P. and 9510 ± 80 B.P. from levels IIIa and IVa respectively. This surface was the most intensively used Paleoarchaic level encountered or at least the level yielding the richest artifact assemblage. The exposure revealed an activity or dump area on the east consisting of abundant tools and bone and an ashy, fire-reddened thermal area in the west grids (Figure 7) . Two small pits are present, one on the north and one on the south edge of the amorphous ashy hearth area. The pits do not appear to have been thermal features as little reddening is present; they may have served for small item storage. Associated with this level were abundant chipped stone tools including a small fragment of a North Creek Stemmed projectile point base (not plotted), a hafted asymmetrical biface (see below), bifaces, cores, and hammerstones. Also present were numerous unifacially flaked stone tools (mostly steep-edged scrapers and utilized flakes), debitage (over 2,500 pieces), a small, black, highly polished chert cobblestone, several quartzite cobbles, and abundant faunal bone. The latter is dominated by deer bone fragments, although good numbers of cottontail rabbit were also recovered at this level. Neither the debitage nor bone could all be piece-plotted given the density of material, but the plan map reflects the tools and bone that were plotted. One of the cobbles has traces of hematite and subtle smoothing on one face. This area represents butchering and processing activities as supported by the presence of the many unifacial tools, tool sharpening debris, and the cobbles, which were perhaps used as anvils for cracking marrow-rich bone. Charred grass (unidentified), cheno-am, and Asteraceae seeds were present on the surface as well.
Early Archaic (9,000 to 8,000 B.P.)
Level Va
Level Va, lying just over 2 meters below ground surface, is significant as this marks the appearance of grinding stones and notched points. Five sandstone slab metate fragments and two manosone complete and one fragmented, both onehanded-lay on this surface. In addition a single Pinto point basal fragment, a reworked James Allen projectile point base, a biface, a core, over 200 pieces of debitage, and faunal bone were recovered from this level. Again deer is most common, although a single mountain sheep bone and a few leporids were present here. The surface was extensively reddened, more so than seen in the Paleoarchaic levels. An amorphous hearth lay in the central portion of the exposure and a circular pit was present but not fully exposed on the southeast edge of the excavation (Figure 8) . A single date of 9020 ± 70 B.P. (Beta 194030) came from level Vc just above this surface. A date of 9510 ± 80 B.P. is from Level IVa about 60 cm below Va which suggests the onset of the Early Archaic is close to the 9020 ± 70 BP date. Charred chenopod and Asteraceae seeds were present as were uncharred Celtis seeds.
Level Vt
This surface was cut through by our initial exploratory trench, and the resulting profile and subsequent horizontal exposure demonstrates that the Level slopes up quite sharply on the north and more gradually on the south (see Figure 3 ). This profile is in decided contrast with the earlier levels, which are typically horizontal. The flattest portion of the surface lies at about 1.2 meters below ground surface and was hard packed and heavily reddened in places. The exposed area contained two hearths and numerous pits and in situ artifacts (Figure 9 ). One circular, small diameter (10 cm), shallow (5 cm deep) pit with vertical sides and considerable charcoal in the fill may be a post mold, although no clear post remnants were present. These characteristics suggest that Level Vt may have been covered by a superstructure which burned. Several dates place this surface at about 8000 B.P. At least 10 pits originated on this surface, some overlapping and most with reddened rims and sidewalls suggesting they were used for roasting foods. Associated stone tools include three metate fragments, a mano, a Pinto point, several unifacially flaked tools, hammerstones, 169 pieces of debitage, and a unique sharpening stone. The latter was blocky sandstone with several incised grooves, perhaps used for shaping or sharpening bone or wooden tools. Faunal remains consist of deer, mountain sheep, leporids, and rodents, including one porcupine.
Discussion of Paleoarchaic and Early Archaic Occupations at North Creek Shelter

Use Surfaces/Activity Areas
Paleoarchaic and Early Archaic activity areas differed in several ways. For example, pits were more common in the later levels with at least 20 such features present in the Early Archaic levels, while only two were encountered in the Paleoarchaic. The Early Archaic pits were very similar in size and shape, measuring 25 to 35 cm in diameter and up to 30 cm deep. Most were straightsided with rounded bottoms, and a number displayed heavily reddened rims and sides. The two Paleoarchaic pits were smaller and shallower than those in the Early Archaic and lacked reddened rims. Early Archaic pit function was likely roasting based on the reddening, although some may have served for storage. In fact, one straight-sided pit on Level Vg contained a large quartzite flake and a mano. Only one pit was bell-shaped and it lacked side or rim reddening clearly suggesting storage (Level Vh).
Contrasts were also present in hearth size and depth. Hearths were present in all levels, but in the Paleoarchaic these tended to be rather large, shallow, irregular hearth areas. The hearth in Level IIg is perhaps the best and most discrete example. It was oval and measured about 90 cm long by 60 cm wide and up to 5 cm deep (Figure 4) . A large hearth area was also present on Level Va, the earliest stratum containing ground stone. Above this level, however, hearths tended to be smaller (25-30 cm diameter) and round with straight sides and somewhat deeper, ~10 cm. The best examples of Early Archaic hearths were in Level Vt where two were documented, one on the east edge of the exposed area and one intruding into the west profile ( Figure 9 ).
We found no slab rock levels in the Early Archaic. As noted earlier, we documented three such levels in the Paleoarchaic deposits.
Technology: Chipped and Ground Stone Tools/Toolstone
The most dramatic difference in stone tools is in the projectile point assemblage: stemmed points are present in the earliest Paleoarchaic levels Figure 10c ) and a greenish rhyolite from an unknown source (Figure 10i ). These points are confined to Strata II and III, and, although not rare (n = 9), they are not as abundant as notched points from Stratum V. These stemmed points from North Creek Shelter are unique on the Colorado Plateau and unlike Great Basin Stemmed types, which tend to have long, tapering, variably ground stems, and are weakly shouldered, if at all (e.g., Beck and Jones 2009:167-170) . Comparisons well to the south reveal morphological similarities of North Creek Stemmed with Ventana-Amargosa I points from the Red Sand layer at Ventana Cave (Haury 1950:202) . Ventana Cave was revisited by Huckell and Haynes (2003) , who obtained several dates on the Volcanic Debris layer just under the Red Sand. These dates suggest the Red Sand layer most likely postdates 9000 B.P., which suggests the Ventana Cave stemmed points are later in time than the North Creek Stemmed. Other possible affinities are with Jay and Bajada points of the Oshara Complex, although these are typically associated with grinding tools and appear to date after 8500 B.P. suggesting an Early Archaic association (Huckell 1996:332) . Given the dissimilarity with Great Basin styles and in the absence of comparable points on the Colorado Plateau, we feel justified calling these points North Creek Stemmed.
Other projectile points from the Paleoarchaic levels include a reworked stemmed point with a squared and heavily ground base from Stratum IV (Figure 10l ). This point most resembles an Eden or Scottsbluff point diagnostic of the Late Paleoindian Cody Complex on the Plains and Rocky Mountains that dates roughly to the same time period as the North Creek deposits that yielded this point (Frison and Todd 1987:98; Kornfeld et al. 2010:90-91 ). The point is also similar to Windust projectiles from the northern Great Basin (Beck and Jones 2009:196; Connelly and Jenkins 1999:113 ). An unusual hafted biface from Level IIIe is also reminiscent of the Cody Complex (Figure 10j) as the curving leading edge is not unlike an asymmetrical biface recovered from the Larsen Cache (Ingbar and Frison 1987:462; Kornfeld et al. 2010:384, Figure 6 .36m). Another artifact with Late Paleoindian affinities is a James Allen point base reworked into a drill with the distal portion missing (Figure 10k ). It was found on Level Va, the earliest Early Archaic surface which dates just prior to 9000 B.P., which is consistent with recent dates on James Allen points from the Norton Site in Kansas (Kornfeld et al. 2010:92) . The lower margins and basal concavity on this heavily patinated tool are strongly ground; the reworking has removed the patination, revealing what appears to be Paradise chert, a local toolstone.
Projectiles from the Early Archaic levels are characterized by shallow, broad notches and rePOrtS 145 deeply concave bases (Figure 11 ). There was no edge or basal grinding noted. One (Figure 11t ) is remarkable for exuberant serrations, although several others are also lightly serrated. As with the stemmed points, these are made of local toolstone, although not all material sources are known. These points are abundant in Stratum V with 25 recovered, most of which are complete. Comparable points are illustrated by Holmer (1980 Holmer ( :69, 1986 and Geib et al. (2001:195, Figure 6 .12; see also Beck and Jones 2009:209) . It is worth noting that two projectile points from Burial 2 in Sand Dune Cave (Lindsay et al. 1968 : Figure 23v ) are very similar morphologically to the North Creek Shelter notched assemblage, although the Sand Dune Cave burial dates to 4480 ± 60 B.P. (CAMS 10353, Coltrain et al. 2007:316) , considerably later than the North Creek Shelter points suggesting the Sand Dune specimens were perhaps curated; Geib and Ambler (1991:20) labels one Pinto (Figure 2 , 5) and the other as possible Elko-eared (Figure 2, 6 ). Deciding what to call these points was difficult as they tend to overlap morphologically with Pinto and Elko-eared types as described for the Great Basin and Colorado Plateau (Geib et al. 2001; Holmer 1980 Holmer , 1986 Thomas 1981; Vaughan and Warren 1987) . We tend to favor Pinto as these points fall into the Pinto time frame provided by Holmer for similar points from Sudden Shelter and from Joes Valley Alcove, also on the Colorado Plateau (Holmer 1980 ; see also Barlow and Metcalfe 1993; Holmer 1986) . This typology issue is discussed at greater length under Technology below.
As noted, local toolstones were preferred in both time periods with rather similar percentages of Morrison petrified wood, Paradise chert, and Boulder jasper (Table 3) . Obsidian, however, is more abundant in the Paleoarchaic. Obsidian sources used were all in the eastern Great Basin: Mineral Mountains, Black Mountain, Panaca Summit, and Black Rock. All sources are represented in both time periods, although Mineral Mountain obsidian was preferred in the Paleoarchaic with 77 percent vs. 44 percent in the Early Archaic.
Other chipped stone tool contrasts include a preference for unifacial tools in the Paleoarchaic, especially steep-edged or high-angle scrapers ( Table 2 ). As noted, these were abundant on Level IIIe and imply hide processing and other butchering activities were more common in the Paleoarchaic, despite the tendency for a greater focus on artiodactyls in the Early Archaic. These unifacially flaked tools were typically made by retouching the distal ends of thick, chunky flakes, although some lateral margin retouch is present. Bifaces, both early and late stages, are common in both components as are cores, hammerstones, and gravers. A final difference between the lithic assemblages is the recovery of eight notched obsidian flakes from Stratum II of the Paleoarchaic occupation ( Figure 12) ; these do not occur in subsequent strata. Seven of the eight notched flakes exhibit opposable notching on the proximal end while the eighth is notched on the distal end. These are small tools; seven range in size from 18-to-24-mm long by 13-to-17-mm wide with rounded notches measuring 4-to-8-mm in diameter (Bodily 2009:52) . The eighth is larger (42-mm long by 24-mm wide) and with wider notches (13-to-15 mm in diameter). Similar notched obsidian flakes were recovered from Smith Creek Cave on the Nevada/Utah border to the west (Bryan 1979:208-210) . The Smith Creek Cave specimens were called "nosed" flakes and were recovered from the Mount Moriah Occupation Zone that dated between ~11,000 and 9,000 B.P., making them contemporary with the North Creek Shelter specimens. Light crushing wear in the notches suggests use as spokeshaves.
Formal ground stone appears on Level Va as described for that level above. The two manos are both one-handed types. The slabs are all sandstone and mostly thin with clear evidence of pecking and grinding, including parallel striations, and all but one are fragmented. The complete specimen is a lightly pecked and smoothed metate with a subtle basin. Six small (less than 6.5 cm on maximum dimension) fragments of thin (5-mm thick) sandstone slabs with light, but undeniable grinding were recovered from the Paleoarchaic Level IVr, directly below Va. Two of these fragments refit, and others are possibly from the same artifact given similarities in size and smoothing patterns. A possible grinding tool is present in Level IVm as it has a central depression and some adjacent smoothing, but the depression looks more eroded than ground and cannot be confirmed as a tool. Also, Level IIIe yielded a cobble used to process hematite (see Level IIIe above) demonstrating that not all grinding tools were used to process foodstuffs. Considering the above, Level Va, dated to roughly 9000 B.P., is interpreted as evidence of more intensive use of grinding technology, presumably for small seed processing. This is several centuries earlier than a similar technology appeared in the Great Basin (see Yoder et al. 2010 and Louderback 2007 for more on this issue including a discussion of seeds). Grinding tools are common throughout Stratum V (Figure 13 ).
Fauna/Subsistence
Faunal analysis relied on comparative collections for taxonomic identification. Taphonomic issues noted include breakage patterns, burning, butchering marks, gnawing, density-mediated attrition, weathering, and evidence of carnivore damage. In the following discussion, large and small artiodactyls are used synonymously with large game unless otherwise noted. The unidentified cervids presented in Table 4 are represented by antler from either deer or elk. Additional study of the many artiodactyl specimens to clarify taxonomic identification is ongoing. In general, bone preservation was fair to good in all levels with 16.5 percent of the assemblage identifiable to taxon and small, fragile, and fragmented bone well represented throughout. Burning was more common in the Early Archaic (28 percent of all bone) than in the Paleoarchaic (11.6 percent). Fragmentation was greatest in the Early Archaic with Paleoarchaic specimens averaging 2.1 g per fragment and Early Archaic .6 g per fragment. Paleoarchaic specimens are more weathered than Early Archaic (11.8 and 6.3 percent respectively), although specimens from the deepest Paleoarchaic levels exhibited the least amount of weathering. The high incidence (nearly 80 percent) of spiral and oblique fractures as well as numerous impact cones in both time periods suggest breakage was due primarily to cultural activity (Lyman 1994) . Evidence of carnivore damage to the bones themselves was minimal. However, 24 probable large carnivore coprolites were recovered during excavation; all but two are from the Paleoarchaic levels. These often contained bone bits and suggest carnivore visits to the site. Preservation of artiodactyl remains does not appear to be strongly correlated with bone density for either the Paleoarchaic (r 2 = .029) or Early Archaic (r 2 = .073) period as determined by density values provided by Lyman (1982 Lyman ( , 1984 Lyman ( , 1994 . Artiodactyl age profiles constructed for each period reflect some preference for juveniles by PaleoarrePOrtS 149 Taxonomic differences between the faunal assemblages of the two periods in question are more subtle than those of other artifact categories, differing more in degree than form. Unlike what has been reported for other sites in the arid west during the Paleoarchaic/Early Archaic transition (various in Graf and Schmitt 2007; Grayson 2002; Schmitt and Madsen 2005) , a broadening of the diet does not appear to occur at North Creek Shelter during these times, or at least not to a great degree. This shift in subsistence focus is usually signaled by an increase in the diversity of low-ranked animals (e.g., leporids, rodents, and birds) in response to the depletion of high-ranked resources (i.e., artiodactyls) due to Early Holocene environmental degradation (Broughton 1999; Ugan 2005) . At North Creek Shelter artiodactyls dominate both components, especially mule deer (Table 4) , which suggests these large animals were apparently more abundant in the well-watered uplands of the Colorado Plateau than in the Great Basin lowlands during the same period (see Hockett 2007; Pinson 2007 ). Yet, while large game was the focus, faunal data indicate relatively high prey diversity at the site. Both genus counts and diversity values (as calculated by Shannon and Simpson indices) are relatively high during the two periods and actually decrease slightly over time (Shannon: .673 to .636; Simpson: .797 to .747). Significant contributions by smaller mammals and birds to the Paleoarchaic diet made it quite broad, while small game diversity decreases between the Paleoarchaic and Early Archaic periods (Shannon: .492 to .399; Simpson .858 to .781 respectively) (see Tables 4  and 5 ).
Seasonal indicators in the North Creek Shelter faunal assemblage including perinatal artiodactyl bones, deer skulls with shed or articulated antlers, and bones of hibernating animals and migratory birds suggest redundant multiseasonal occupation through most, if not all, times of the year during both the Paleoarchaic and Early Archaic. An equal distribution of artiodactyl skeletal elements without relation to their economic utility in both components (Paleoarchaic: r 2 =.049; Early Archaic: r 2 =.063) implies large-game harvesting in the immediate vicinity (Binford 1978, Metcalfe and Jones 1988) . There are no signs of depletion of high-ranked resources during these early periods, however. Rather, we see a sustained abundance of large game across the Paleoarchaic/Early Archaic boundary. The artiodactyl index values for both periods are high and there is a slight increase in the proportion of high-ranked game taken through time (.670 to .735), even as the number of identifiable specimens remains comparable for each period (Tables 4 and 5) . Pinson (2007) also observes an increase in artiodactyl representation in the northern Great Basin through time, although the NISP counts from North Creek Shelter are much higher, resulting in more robust conclusions.
While it appears that Early Holocene hunters using North Creek Shelter were successful in capturing large game in abundance and a broad selection of other prey, some changes in species presence exist across the Paleoarchaic/Early Archaic boundary. These are more than likely due to environmental transformation than to human predation, as the declining species all seem to favor wetter and cooler upland habitats. For example, while mule deer remain the prey of choice throughout, bighorn sheep move from a rare species in the Paleoarchaic to a secondary preference in the Early Archaic, as evidenced by a significant reduction of the deer-to-sheep MNI ratio (18.3:1 to 2.4:1). Other smaller species (primarily rodents and birds) also undergo changes in abundance. Significant reductions are noted in beaver, porcupine, rabbits and hares, ground squirrels, woodrats, mice and voles, turkey, 4 dusky grouse, and ducks, while pocket gophers, along with bighorn, increase in numbers (Tables 4 and  5 ). It is apparent that the conditions at North Creek Shelter during the Paleoarchaic were better suited for montane and/or mesic-loving organisms, but as the climate and environment shifted toward more xeric conditions during the Early Archaic, these organisms went from being present or even abundant to rare or absent within the faunal assemblage.
Insights into the dietary role of plants come from the recovery of small charred seeds, which include specimens representing Chenopodiaceae, Compositae, and Poaceae. These occur in most early levels and suggest some degree of plant use throughout both Paleoarchaic and Early Archaic periods. Grinding tools (manos and metates) are not present until the Early Archaic, however (see Yoder et al. 2010 for more on this topic).
Paleoenvironments
Today, North Creek Shelter sits near the upper limit of the pinyon-juniper woodland, but faunal and floral evidence suggest the site was surrounded by a mixed conifer forest, possibly transitioning into spruce during the early Holocene (~10,000 to 7500 B.P.). Supporting this notion are remains of montane and/or mesic-loving organisms (e.g., beaver, diving ducks, yellow-bellied marmot, dusky grouse, mustelids, voles, etc.) now rare or absent from the site locale but present in the earliest deposits. Charcoal identification from Stratum II found Douglas fir (Pseudotsuga menziesii), netleaf hackberry (Celtis reticulata), mountain mahogany (Cercocarpus sp), Mexican cliffrose (Cowania mexicana), probable aspen (Populus cf tremuloides), juniper (Juniperus sp.), and pine (Pinus spp.) (Puseman 2007) . Douglas fir charcoal also came from Strata III, IV, and V but was not found Stratum VI. Dave Rhode (personal communication 2010) has tentatively identified at least two Pinus species in submitted charcoal samples including ponderosa (P. ponderosa), and possible pinyon (P. edulis). The latter identification is tenuous since pinyon was slow to arrive on the central Colorado Plateau (Betancourt 1990) , although packrat midden analyses suggest it is well-established on Navajo Mountain by 8000 B.P. (Kohler 2007) . With the exception of pinyon, these plants do not grow near the site today, suggesting that vegetative belts were depressed in the very early Holocene. Additionally, as noted above, dates from the basal site sediments imply rapid deposition during the Early Holocene, as more than 2.5 m of sediments accumulated over about 2,000 years, between Levels IIa and Vn, while about 1 m was deposited during the subsequent 8,000 years or above Stratum V.
This climatic regime change is also observed to some extent within the North Creek Shelter faunal record as evidenced by a decrease in or loss of the same numerous upland and mesic-loving animals and an increase in others suited to a drier environment. The site is strategically located in what was likely a forest-wetland ecotone with its accompanying biotic diversity during the earliest Holocene. Nearby was the confluence of three major stream systems fed by remnant glacial streams and upland precipitation. The presence of diving ducks and especially beaver in the Paleoarchaic is significant, as both require permanent, stable, slow-moving bodies of water typical of a wetland ecotone. The Aquarius Plateau, directly to the north of the site and the highest plateau in North America (Flint and Denny 1958) , was the final refuge of Utah glaciation at the end of the Pleistocene (Stokes 1986). Boulder Mountain itself (the northeastern section of the plateau) supported an ice cap of more than 80 km 2 draping over the edges of the plateau in several broad lobes and outlet glaciers as long as 14.5 km that descended as low as 2012 m in elevation-a mere 122 m above the shelter (Stokes 1986) . The Boulder Mountain ice cap did not begin its final retreat until sometime after ~15,000 B.P. (Marchetti et al. 2005) , and the flow from the recently melted glaciers and their remains would have been substantial at the Terminal Pleistocene/Early Holocene transition. In fact, the immediate vicinity of the shelter within the upper Escalante Valley at that time probably would have resembled the environment of the higher regions of the Colorado Plateau today, including rich forests of aspen, spruce, and fir, as well as subalpine grasslands and wet meadows-a decided contrast to the more arid landscape today.
North Creek Shelter in a Broader Context
The fundamental issues identified earlier relative to the Paleoarchaic/Early Archaic transition in the arid west are subsistence, technology, mobility, and paleoenvironments. We consider these below and emphasize at the outset that the Colorado Plateau Paleoarchaic is represented only by North Creek Shelter, a fact that makes generalizations for the Plateau tenuous. Below we compare North Creek Shelter primarily with Great Basin sites given the absence of assemblages of comparable age reported for the Colorado Plateau and the greater Southwest.
Subsistence
The Paleoarchaic diet throughout much of the Great Basin appears to have been taxonomically rich with large game animals present in low numrePOrtSbers (Pinson 2007) with smaller prey more common including birds, lagomorphs, and even insects (Grayson 1988; Hockett 2007; Pinson 2007) . Early assemblages are still rare, however, and, in some cases, not yet reported in detail. A somewhat similar pattern is seen in the North Creek Shelter Paleoarchaic faunal assemblage-it is richer than the Early Archaic, yet it is clearly dominated by small artiodactyls, especially deer. This contrasts with reported Paleoarchaic sites in the Great Basin (Hockett 2007; Pinson 2007) . Reasons for this could be differences in site function, preservation, or environments. The first two are readily dismissed as all sites with assemblages for comparison appear to be short term residential bases, and preservation appears to have been good to excellent in all cases. This leaves environmental context as the most plausible reason for the differences. Although climates were somewhat cooler and moister than today in both areas, habitat, and therefore prey type and abundance, were quite different in Escalante Valley from those on the western edge of the Great Salt Lake or in southern Oregon 9,000 to 10,000 years ago.
Despite these environmental differences, several relative similarities exist between Early Archaic subsistence patterns at North Creek Shelter and those in the Great Basin. In both areas faunal richness decreases and small artiodactyls rise in relative abundance through time; this is despite the appearance of abundant grinding tools and thermal features that imply a broadening of the diet and increasing importance of plant foods after ~9000 B.P., or ~8600 B.P. in the Great Basin. Foraging theory would predict an increase in diet breadth and fewer small artiodactyls as low-return resources such as small seeds enter the diet. The diet does appear to broaden at later Archaic sites on the Colorado Plateau, however. At Cowboy Cave faunal remains are scarce in all levels, especially Stratum II, the earliest cultural level, which contained only a few rabbit and prairie dog elements whereas plant remains and milling stones are abundant throughout (various in Jennings 1980) . The heightened dietary importance of plants relative to hunted game is also evident at other Colorado Plateau Archaic sites such as Old Man Cave, Sand Dune Cave, and Dust Devil Cave (see Van Ness and Hansen 1996 for a review). One explanation for this may be that these sites represent complementary stops on an annual round with North Creek Shelter occupied at a different time of the year and in a contrasting environmental context than those just mentioned (see also Van Ness and Hansen 1996:125) .
The above draws attention to a fundamental issue discussed earlier: the findings at North Creek Shelter and at early sites spanning the Paleoarchaic/Archaic transition in the Great Basin appear anomalous within a foraging theory framework (Elston and Zeanah 2002; Grayson and Cannon 1999; Simms 1987) . Again, the received wisdom from that perspective is perhaps best expressed by the earlier quote from Madsen (2007:15) who states that the Paleoarchaic/Archaic transition is marked by "a shift from broad-spectrum to very broad-spectrum foraging" with the most important technological change at the boundary being the addition of grinding stones to process small seeds. With a shift toward high-cost, low-return resources such as small seeds one would also predict an expansion of the diet and the concomitant reduction in high ranked prey such as deer and mountain sheep in faunal assemblages (Elson and Zeanah 2002) . Clearly at North Creek Shelter the addition of grinding technology is not associated with a decrease in large game; rather, we see greater emphasis on large game during the Early Archaic and are left to explore why such would be the case. Pinson (2007:203) explains differences in Paleoarchaic and Archaic faunal assemblages by suggesting that foragers practiced contrasting land-use patterns and hints at increased Archaic efficiency in hunting large game. She suggests that Paleoarchaic peoples focused on small game and associated resources in lowlands and marshes while Archaic groups foraged in the uplands, conclusions buttressed by site distributions in the northern Great Basin (Pinson 2007:203) . This explanation invokes a patch choice model toward understanding settlement and subsistence choices, an approach also embraced by Elston and Zeanah (2002) . The patch choice model refines our understanding of forager choices by recognizing that resources are not randomly distributed across the landscape, and that foragers shift from patch to patch as caloric returns from a currently exploited patch fall below anticipated returns for traveling to and foraging in a distant patch (Kelly 1995) . Elston and Zeanah (2002) consider gender roles in understanding shifts in Paleoarchaic and Archaic foraging patterns and assume a traditional sexual division of labor; that is, men hunt and women gather. Further, they propose that residences were located so as to insure access to patches exploited by women, who, in light of potentially high variability in hunting success, provided resources essential to avoid food shortages.
A similar approach may offer insights in the North Creek Shelter case as well. The smaller prey-rabbits, marmots, beaver, ducks, and other birds-represent a more mesic patch exploited during the Paleoarchaic by women, and perhaps children. That patch, which during the earliest Holocene would have been close by, provided at least a supplemental dietary contribution for residential groups spending time at the shelter. With increasing aridity, that patch diminished in productivity in the vicinity, and women shifted focus to grasses and other small seeded plants for their contribution to family provisioning, although use of some smaller animals continued. Men continued targeting large game, perhaps bypassing previously exploited rodents and birds whose habitat had moved up in elevation and therefore further from the site and less attractive due to increasing transport costs. The appearance of grinding stones not only makes women clearly visible for the first time, they, along with the constructed features on Early Archaic levels, hint at longer stays to accommodate harvests and perhaps storage of early ripening seeds as well as fall hunts. Insights from botanical analyses now underway may provide useful data to support these scenarios.
Technology
Technological shifts across the Paleoarchaic/Archaic transition in the Great Basin occurred in both ground and chipped stone technologies. Grinding tools become much more abundant reflecting increasing importance of small seeds, and projectile points shift from large stemmed and lanceolate forms to smaller notched types (Pinson 2007) . Similar patterns are present at North Creek Shelter with ground stone and notched points appearing together at about 9000 B.P. Importantly, there does not appear to be a break in occupation of any duration at North Creek Shelter at the time of this transition. Further, the array of Paleoarchaic chipped stone projectiles and butchering tools seems appropriate given the abundant artiodactyl remains, unlike the uneasy fit of large points associated with small prey seen at early Great Basin sites. Other differences include decreasing use of steep-edged scrapers through time and the disappearance of the unique notched obsidian flakes found in the Paleoarchaic.
As noted earlier, there is a question about the typological assignment of the notched points that appear along with ground stone at 9000 B.P. at North Creek Shelter. The points can be designated as either Elko-eared or Pinto depending on whether primacy is given to specific criteria such as blade thickness or overall size (see Bodily 2009 for a detailed discussion). We recognize that typing and dating Pinto points in the Great Basin has been challenging (e.g., Beck and Jones 2009:206-213; Holmer 1986:97-99; Vaughn and Warren 1987) , and, although clearly important, a thorough consideration would be too lengthy to pursue here. The sequential relationship of what we have called Pinto points and stemmed styles seen at North Creek Shelter holds some interest as it stands in apparent contrast with that seen on Old River Bed sites in western Utah (Schmitt et al. 2007 ) and east central Nevada (Beck and Jones 2009) . In both cases, Pinto points co-occur as surface finds with Paleoarchaic diagnostics such as Great Basin Stemmed projectiles, crescents, and fluted points; ground stone is absent on those surfaces. Ground stone co-occurs with the Pinto points at North Creek Shelter, however. A critical difference, then, between the Great Basin and North Creek Shelter cases is that in the former the tools are surface finds and likely palimpsests; in the latter the sequence is stratigraphic. Regardless of the type names employed, the fact remains that stemmed styles precede rather than occur with notched types at North Creek Shelter, and the notched styles appear with formal grinding stones at 9000 B.P.
Mobility
Paleoarchaic residential mobility in the Great Basin is described as high, both in the number of moves and the distance moved with the length of stay at any one location correspondingly short. Residential mobility in the Archaic decreased with a concomitant increase in lengths of stay. This characterization is largely based on lithic rePOrtSstudies demonstrating that Paleoarchaic toolstone is often of high quality and is found long distances from its source, while Early Archaic toolstone is often of varying quality and tends to be local. Although obvious exceptions occur (e.g., Schmitt et al. 2007) , this scenario suggests Paleoarchaic peoples were moving long distances to obtain these resources directly whereas Archaic groups used more of what was on hand (e.g., Jones et al. 2003) , likely because reduced residential and logistic mobility did not allow direct access to more exotic materials. In addition, Goebel (2007) has described differences between Pre-Archaic and Early Archaic stone tools and flaking debris at Bonneville Estates Rockshelter, which argue for increased length of stay by Early Archaic peoples. In contrast, Paleoarchaic toolstone at North Creek Shelter is primarily of local origin with the exception of obsidian, which occurs in higher proportions in the Paleoarchaic (Table 3) .
As mentioned above, some chipped stone tools from the upper levels of the Paleoarchaic occupation at North Creek Shelter are reminiscent of Late Paleoindian Cody Complex artifacts suggesting affinities with the Rocky Mountains and Plains to the east. The North Creek Stemmed points are not contemporary with the Plains-like tools just mentioned; rather, they are restricted to the earliest Paleoarchaic levels, and most strongly resemble projectiles from the deep Southwest (i.e., Ventana Cave in southern Arizona). These apparent affinities are clearly very tenuous due to the low numbers, but they could imply widely ranging connections through time and add to the characterization of high mobility in the Paleoarchaic.
Factors other than chipped stone assemblages are useful in assessing length of stay. Paleoarchaic living surfaces at North Creek Shelter, for example, tended to have few formal features suggesting short stays. Early Archaic levels, on the other hand, often contained numerous pits perhaps used for onsite storage and resource processing, which suggests that Early Archaic groups were using the site more intensively and for longer periods of time than Paleoarchaic groups. These changes could be evidence of a shift in site function with earlier occupations more logistical in nature and later ones increasingly residential. Such a shift should be represented in the faunal remains in the form of differences in body-part representation, but Newbold (2009) found that complete animals were likely being transported to the site in both periods. The appearance of pits and ground stone suggest increasing importance of plants that were typically gathered by women as noted the ethnography of the Kaiparowits band of Southern Paiute (Kelly 1964:154) . Such facilities also are evidence of an expanded array of activities; therefore, site occupations were likely longer and more intensive.
Paleoenvironments
Paleoenvironmental insights from North Creek Shelter complement the work of Betancourt and his colleagues on the Colorado Plateau (Betancourt 1984 (Betancourt , 1990 Betancourt and Davis 1984; Betancourt et al. 1990) , by various scholars in the Great Basin (Bensen et al. 2002; Grayson 1993 Grayson , 2002 Huckleberry et al. 2001; Madsen 2002; Madsen et al. 2001; Schmitt and Madsen 2005; Wigand and Rhode 2002) , and those studying the central and southern Rocky Mountains (see Graham 2006 and Pitblado 2003 for summaries) . There is general agreement that western North America experienced increasing aridity after 10,000 B.P. with cooler and wetter conditions lingering until about 8500 B.P. (Pitblado 2003:41; Schmitt and Madsen 2005:236) , after which conditions were warmer and drier than previously. Climatic patterns were not static, however, as periods of cooler weather are documented in the Northern Plains during the midHolocene (Kornfeld et al. 2010) .
The period of rapid sediment deposition at North Creek Shelter appears to have ceased at about 8000 B.P. given the visually dramatic change in sediment color from tan below Level Vt to dark above that level. Geological analysis of sediments concluded that aggradational processes at about 8000 B.P. were replaced by degradational processes as a consequence of a combination of climate change and site disturbance due to human and animal activity (Morris and Hicks 2009) . These findings are in general agreement with the brief regional summary provided above.
Summary and Conclusions
North Creek Shelter on the Colorado Plateau of southern Utah contains a finely stratified record of multiple occupations spanning the Paleoarchaic to Early Archaic transition. The high-resolution de-posits at the site allow us to track changes in technology, subsistence, and other aspects of early life at a scale that is rarely possible. Aspects of the archaeological assemblage document some behavioral continuity with chipped stone debris nearly identical in terms of kinds of flakes, amount of cortex, and toolstone used. These patterns suggest similar activities occurred in both periods. Other remains suggest lack of continuity over the transition. Specifically, projectile-point styles shift from stemmed in the Paleoarchaic to notched in the Early Archaic; projectile points are more abundant in the Early Archaic reflecting a greater focus on small artiodactyl hunting at that time; access to obsidian diminishes through time; and, importantly, formal grinding tools appear at the onset of the Early Archaic. The much greater abundance of butchering tools in the Paleoarchaic (especially Level IIIe) is evidence that carcass processing was more likely to occur on site during this earlier period. The numerous Early Archaic roasting pits suggest more intensive processing of foodstuffs, most likely plants. The finely stratified sequence at the site reveals that the transition was relatively rapid (Table 1) . The reason(s) for the rapid change are elusive but may be related to climatic warming and drying as well as more residential use of the location. Nonetheless, sediment analysis and stratigraphic observations suggest that, although precipitation rates gradually slowed between 9000 and 8000 B.P., conditions were still more mesic than the later Holocene as evidenced by continued rapid deposition and the separation of occupation episodes during this period. Those accretional processes diminished significantly after 8000 B.P.
Comparisons of the Paleoarchaic occupations at North Creek Shelter with sites of similar age in the Great Basin reveal some differences both in terms of specific technologies and in subsistence emphasis, although residential mobility appears high in both areas relative to the subsequent Early Archaic. We here repeat the question asked by Pinson (2007:203) : Is there adaptive discontinuity at the Paleoarchaic/Early Archaic transition at North Creek Shelter? We believe the answer to that question is "yes." Stemmed points give way to notched types and ground stone appears at the transition as seen in the Great Basin. In addition, formal features such as pits and discrete hearths increase significantly in the Early Archaic. The reasons for this shift are best understood by invoking a strategy adjustment similar to that described by Pinson (2007) for the northern Great Basin and refined by Elston and Zeanah (2002) ; that is, Paleoarchaic peoples tended to exploit a wider range of prey and habitats while Early Archaic foragers were more focused on large game in the uplands and plant foods. Those changes are perhaps best understood by invoking a patch choice model that includes a consideration of gender roles in foraging societies. Despite differences in specifics, the broader pattern of change in the arid west seems to hold for the Colorado Plateau as well as the Great Basin. The ultimate causes for this strategy shift are most likely related to changes in the climatic regime felt across the arid west of North America. Proximate causes may be more localized and may include the movement of people and/or ideas across the landscape. We expect refinement of this scenario for the Colorado Plateau as more early sites are discovered and explored.
